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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile is made In form of symmetrtc combination of three 
tear-shaped cavities formed from billet: two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by inner surface of round billet and their outer surfaces are formed by outer surface of round 
bulet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity is formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOftHJIbHAH TFVBA 
(57) Abstract 

Hcnnmnonaimr: b TpytSocTpoeHKH. Cympoerb R3o6pere8icst: npo^mib BbUUJUieH b bha« cauMeTpinHOfl 
K0m6hb8K9oi to Tpex aaroreao^Hboc nojxocTeft. o6pa3oaaioiux K3 Tpy6noft sarorosKii. jrae xs kotodmx 
conprncacajoxcH ueacny cooott HapyjEHbDoc noBepxaocTHUH ynmpeHHbtx nacreft c QapuxpoBaBxeM utxpy 

KKMX Tp€Tb<« DGJtOCTfl. npM 3T0M BHYTpCHHHe DOBCpXHOCTM JTBYX KarOXee^BblX DO/IOCTe* o6pa30BaHbf 

BHyTpeHHCft nosepxHOCTfaio TpyOnoft sapoTOBKH, idc sapyxHHs noaepxHocTH o6pa30Banw HapyxHoft 
noaepxHoc-rbJo TpytSnofl saroroBRR. a BByrpeRRWi noaqmncTb cpejrHeft nonocni o6pa3oeana RapyxHOft 
noecpxHocTuo TpytSooft aaroroBXH. HapysaaH noBepXHOCTb yroft nonocni oopaaoBaxia BHyTpcHHcft 
coBepxHOCTfaio Tpy6aofl aaroroBKH. 1 sen. 
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Description (Oaacaaxe ■3o6peTCHKA): 

H3o6pcTeHMC ot h o ch tc h K o$pa6oTxe uctojuiob Aaa/icKReM a mokct 6bm> McnamooBaao npa 
BsroTOBJioam rpy6 c {kacouHUM npo^micu, npHueKRCMbix b xatiecTBe aaroToaox luiacrupea, 
ncnom>3yaibix ana DoocraHoanaacH rcpunwuocro BOARHbix, HoJrrKHboc k raaoaux cxBa*aai. 

HoaecTHa MHoranywtoa* npoAonbHo-ro^papoBaHHaLH TpyGa, npaHRran 3a nporonm, BbmanBeHHaa hs 
xpyrjioft Tpy6H0ft aaroroBKM nyrew AC^opusipoBaHMH (pacm»eioui) ec nonepeworo cewsm. Feryjnipya 
Bcnxraoiy BAaBnaaaRaa poraosoB b aaroTOBxy h nx xcjdwoctbo, mokho hx o«Hoft onpasxe xaroTaanaBaTb 
Tpy6u c paammuu npajrancw. vro oco6chko eaucKo on* Tpyti. Kcnwibayeubcx b Kawcrae nnacrupeft n/ia 
pcMOHTa o6caAHboc Tpy6. 

HcnocraTKOU Taxoft Tpy6w hbtlrctc« 6ajibtnaH crencitb pp^opuBUfm b uecrax asratia, «rro yweawnaeT 

BOSMOXBOCTb paCHDipCHHH OJiaCTfalpH B K0JIOHH€ ■ yBCHHMMBaCT CTparMBaJ0G3?tC HanpHJKCKMH H, KpOUt 

. 6cjtbmoe KOjnrtecTBO KoimjcHTpaTopoB Hanpf u acH H W b wecrax 



TexaaaecxaH aaAaw. pcuxacuan aaoopcTC H BOi. aaanxwaeTc* 




nocraBneHHaff aanaqa pemaercst aa ever toco, «rro b npo^snbaoft TpytSc^^ 

CRMMeTpsiosoft xoufiaHanax KiTpcxsanncsB^HbOC nonocreft. oopaaoaa HH bOC to Tpyfaaa aaroTOBXH, «bc ho 
Koropboc conpHitacaioTCH ucaw co6oa BapyacabCMB dobcpxhoctrmh ynrapcKHbix vac-re tt c fr pMapoBaaacM 
MCJK^y rkum TpcTbeA nonocTH, npa yrou HayrpeHHHe noeepxHocrx nayx aannemg^fbix oonocreft 
otipaaosaHbt BHyrpcHBeft noecpxaocTbio TpytteoJ! aaroroBxa. nx aapyxHbie noBcpxaocre otSpaaoBaHbi 
wapymHoft noocpxKocroo Tpy6noft aarcrroBKH. & ncy-rpcBKHH noeepXHOCTb nonocTH oopaaoBan a EtapymHofl 
noBCpnfocnaio Tpy6aoH aaroTOBxa, HapyxHan noocpXHOCTb 3toh nanocrn o6pa3osana BnyTpeHHCfi 



B npea/iaraeuoa npo^anbaaft Tpy6e oonbtnaa wacxb noBepxHOCTH Tpy<5bi hbjihctch mcrw on w c' HH n fl 

OKpyXBOCTB. 1T0 3HaWTCJIbH0 yMCKbXZiaCT KOHHUOCTBO ROBD^TtpaTOB HanDHXCHBH HO DCpHMCTpy TpytibI H 

yessraot paaAaaB npo^ana b noBbnnacr npoMHoerb centra** npx pa^na«tc Tpy6 b npaqpooe nx wcaomaotxaBsm 
b xatiecTBe miacTbipefl ana BOCcraHOBJieBaa repMcnroocTH npa pcmobtc oocanawx xonoaH. Kp oue Toro, 
csHxaiDTOi ocraiwHbic aanpaxteHan m b csapacM mae nocne pas^aroi TpytSbi b cxaaaome. Tax xax 
coapeoA mos HaxoflBTca b aone uanoft Ae^opMaujm. a ocxa/ibna* uacrb nepaifirrpa (c^opiiHpoBaHHbic 
KanncBBHBbie nonocm) Bueer xmaaBue nepexoAU c uanou i 



ncpauerp Hapyamoa noeqMCHOCTB npo4»BJibHoa TpytSw HccxonbKO 6onbme BHyrpcgHgro nepHweTpa o6caffHofl 
rpy6 bi WW cavpHHH Ba-rnra, a HapyXHbdl oaHcaaabdl sxaMerp Mcawne BayrpesaerD flpawcTpa oocanaoft 
Tpytibi nna o6ooicschhh coo6q^boto coycxa n cxaajsaay. 

McaomooBaaae npo^xnbHbfx Tpy<5 b xawrac nnacropcH, ycTaaaanMBaoarfx b uxct*x hodpcbwcbmh 
(Tpennoaj. ueenam cxbo3hsw xoppaaHH, A cp*opnpoBaHHwe otb^jcthh, mohoc a pp.) ofcaffHbix xonoHB. 
miter p*m npeaMynpcTB no cpasacHHio c Tpa^ntoaoaHbiMH uerqaaMa: BsrcrroafRBBC npo^anbaoa Tpy<Sw B3 
ceapaoa aaroroaxa noaacjiHcr aKamrrcnhHO cHK3irrb pacxonbc aa ec npoMoaqwcroo; Tax xax 
3Ha«orrcnfaaaa lacrb nepauerpa Tpy6« otibctch ^aert*o oi m ra aHn a oxpymaocTX, yro yMeabmacr 
xonmiecTBo xoHueaTpaTOB, yBerawHBacr nnomafl*> oonpaxocHOBCHHa npa pao^aqe uexpy BbmpaaneHHoft 
Tpytio* b KonoBBoA b yBcroTOHBacT HanpBxeBBH cTparHBaHMB; BacsuoxcaocTb apaMB a e aa H npo$mm*a*x 
rpy6. o^opMHpoBaHKbix b 6yHTbi. no3BQAHCT ooxparHTb speuB poiOBTa, y iieBMn an> paocDA MaTcpwanoB m 
3«TpaTbi npK pcMoare noBpexACBBbcx yuacTaoa nnacTupsooc aoae^mft anaBbt, npooaao^aTb peicoHT b 
cxBaxxaax aa aaa<orrenbabuc mytiaaax. noaucBTb h«acxhocti> b ppnroBenHam* crpo«WTBpoBaKBoro 
yaacTxa. 

npa ^opMBpoBaHHH 6yara 10 npcA/iaracMoa npo^anbHoa xpy6w 3HawHTOitHo csHxaxiTca npoAonbHMc 
Ae^opuainw h cKpyMxaaisfe TpytSw. Tax xax yxnanxa bhtkob npoflojibnoft rpy6w npoasawrca Ha ppc 
onopu ymKpcHHhuc uacreft RanneBBnHbzx nonocrcft. 

Kpovic toto, DpcAnaracMbia npo^anb hmcct AOCTaT0«myx> JBOCTXocTb, a npa ^opMapoBaHaa 6yaTa hc 
npoacxoAHT ckotthh cchckmh. a npn pasMorxc hc Tpe6ycrc* AonojnarrcnbHNX onepanaa a o6opyw>BaHHH 
pnsi npaBKM TpyCbi ox cxpyMXBaHHH. 



npejyiaroeuaH Tpy6a npa uaxaiviajibHoa KOMnaxTHocrit cwanw bmoct aaBOanbanie panaycu J 
4>opMbi ceveaaa ^acoHHoro npo^min. A wcm Meitbtne xpHBX3Ha ^opuw cweraa npo^uia, rtu MCHboie 
H3pacxoAOBaH pecype ruiacTHMHoem npn ^opwosxe npo^wm b craHC n npa paaAawc cro b CKBaxaHC tcm 
MCHbine Bemraoia ocTaTOUHbuc HajipHxieKKR. 

Ha ticpTCJae trao6pa»cHH« npo$HJtbnan Tpy6a nonepenHoe ccmchmc r«c 1 b 2 - aaiuieBHAHbie nonocTH. 3 

OB. 
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npo+manyn Tpy«y, nanp^, „ nanocoDoft aancmroa, nonjrowr cn^jon^ oopaaou. 

^^^^f^^^^OB *op«H«« npo*™ or^e™^ y^oa y^ana,™^ 
"qWHD-ipeoy»^peoMeTpi«npo#Hniiix)Too^ 

|^^*^™5^" M,oa " KanBfipoBOSHOfl k^cth ^y6«. Bcnomayeuan B Kat*ecree 

Brum* or 6 no 12 u neuoirra cxBaxm 



neAom*«J^,!22_Lf^ ynenwrn* rororaocrt, naMonoi. 3Ha«arrenbno cracum, npanonLBMe 
"Mbmc tHyrpcmKro ^axerpa po«HrrHpycwofl oCcwoJI -rpytSb, Ha 27 35*, «ro o6<xnc^-T«««Z^ 

CnyCJI B CXBaXHHV K MOCTV DOBDCKnHmn OOOOK^OIBaCT CSo6o«HHji 



f K UOCTy nOBpejfy^CHHH. 

npo^nnmym Tpy6y nanynaioT oieflyjon?oi oopaaou 



^Z.™,^^ IP** *> uu cboookho onyca^^^vT^y c 

«/f> n P«>B«nbHpBKy. nocne wo Tpyoa BunpannnercH h iototho npivierarr 

i ^r^ e " B PacWHyrou. KoftTaxTHbie Hanp^ea™ „ „aZ^ yn^morr^ 
nepw<rrt ™ ,OCTt - OTpeuotrrapooaHHor., vMacnta iron noaneilrrr™, ... - f " 



, ^ ~ „ — iHOBmtuptosy, nocne wo Tpy6a BbmpaDnnercn r nnonio 

^^^^ 
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Claims [Qopuyna H3o6 percent I: 

npot^Hnfaaan Tpyfa, npesxwyn;ccxeeKHO caapHan. BbmanKemtafl c ^aoosHboi ctmnseu npotsviH. 
oT/nwajomaflcH tcm, wto npo$wn> BbcnonHen b mffp CKuwrrpiWHOfl Koufonmwi ro tpex Kumtatf^ajx 
nonocreft, rfpaoosaHHux m Tpyfooft 3aroroaoi. fl« «3 Koropwx ooop mc aca iO TCH uexpy 0060a 
HapymbiMX noeepxKocmMH ymapcHHwx uacrcfl c <>opMnpoBafOKM ucjbtot hhmh Tperbeft nojiocrw. npa 
jtom BHyrpemoK noeepxHOCTH ^eyx Kanneoagpibix nonocrcS o6pa308anbi asyrpcHHefl noaepxiiocTfaao 
Tpy^Hoft sarcrroBRX, toe HapyxKbce noBepxHoerH otipaaoBara HapyxHoCI noBepxHocrwo Tpy6noft aaroTomu*, 
a BHyTpeHHJW noeepxHOCTb qx^ueft nojiocnc o6pa3oeaHa HapyxHoft noeepxHocruo Tpytfcroa 3aroroBKH, 
HapyjKHan noeepxHOCTb yroft ikuiocth o6pa30Baua BHyrpcKHcft noacpXHOcrwo Tpyfaoft saroroBKH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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